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■ CLAIMS 

1 . A system for controlling color reproduction of input color image data 
representing one or more pages comprising: 

a network having noMes, each one of said nodes comprising at least one rendering 
device; \ 

means for distributing said input color image data from said one of said nodes to other 
said nodes; \ 

means for producing a ckta structure in said network, said data structure comprising 
components shared by the nodea and other components present only at each said node; 

means for providing colon calibj^tioff data at each said node characterizing output 
colors of the rendering device of me node; 

means for producing at eaiftsaM node, responsive to the color calibration data of the 
rendering device of the node, infopnatioI^fbr^ransforming the input color image data into 
output color image data at the rendering device of the node; 

means for storing said information in said data structure in different ones of said 
shared and said other components; 

means for transforming at each said node said input color image data into output color 
image data for the rendering device of the node responsive to said information in said data 
structure; and 1 

means for rendering at the rendering device of each said node a color reproduction of 
said pages responsive to said output icolor image data, wherein colors displayed in said 
reproduction at the rendering device pf each said node appear substantially the same within 
output colors attainable by the rendering devices. 

2. The system according to\ciaim 1 further comprising: 

means for verifying at eaah said node that said information for the rendering 
device of the node properly transformed the input color image data into the output color 
image data; and \ 

means for revising said information stored in the data structure at the node 
responsive to results of said verifying means. 
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3. The system according- to Claim 2 wherein each said node further comprises a 
computer, coupled to the rendering pevice of the node, which controls said rendering device 
and communicates with other said nodes in the network, wherein said producing means, said 
transforming means, said rendering means, said verifying means and said revising means are 
operative by said computer at each said node. 



4. The system according to Claim 1 further comprising: 



means for selecting col 
said nodes; and 

means for storing sai 
said producing means 
responsive to said color calibration dai 
information for transforming the input 
rendering device of the node. 




for color reproduction of said pages at 



r preferences in said data structure; and 
her comprises means for producing at each said node, 
the-rendermg device and said color preferences, 
color image data into output color image data at the 



5. The system according to Claim 4 wherein said color preferences define one of 
said shared components of said data structure, and said calibration data define one of said 
other components of said data structure. 

6. The system according to (fclaim 1 wherein each said rendering device comprises 
one of a printing press and a proofer device. 



7. The system according to Claim 1 wherein the rendering device of at least one 
of said nodes is a high volume printing pfless, and said rendering means at said one of said 
nodes further comprises means for controlling said high volume printing press to render said 
color reproduction of said pages responsive to said output color image data. 



8. The system according to Claim 1 wherein said transforming means further 
comprising means for transforming at one off said nodes said input color image data into 
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output color image data to re )resent the rendering device at another said node responsive to 



said information in said data 
said rendering 



structure; and 

neans further comprises means for rendering at said rendering 
device of said one of said nodes a color reproduction responsive to output color image data 
representing the reproduction at the rendering device at said another node. 



9. The system according to£lakrr~f further comprising means for storing 
information in said data structure dinning thp^etwork of nodes, the rendering devices of the 
nodes, and data flow between saio nodes,, 

10. The system according tcrGlaini 1 wherein said means for providing color 
calibration data at each said node further comprises: 

means for rendering calibration forms at the rendering device of the node 
defining the entire gamut of output ^colors attainable by the rendering devices in the network; 
and \ 

means for measuring said calibration forms with a color measuring instrument 
to provide calibration data characterizing the rendering device of the node in standard color 
units. 

11. The system according ti> Claim 10 wherein said color measuring instrument 
comprises at least one sensor adapted to receive signals from said calibration forms. 



12. The system according to\Claim 1 wherein said producing means at each said 
node further comprising: 

means for building a forward model responsive to said color calibration data of 
the rendering device of the node defining the relationship of input colors of said input color 
image data to output colors attainable by the rendering devices in the network; 

means for preparing a forward model table based on said forward model of the 
input colors to combinations of the outputjcolors attainable by the rendering devices in the 
network; 
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means for preparir g gamut descriptor data defining the output colors of the 
rendering device of the node; 

means for inverting the forward model table to provide a prototype 
transformation table defining the 
combinations of the input colors; 

means for revising 
colors in said gamut descriptor d^ta; 

means for converti 



output colors of the rendering device of the node based on 
the prototype transformation table to include those output 



responsive to first color preferejrc^iat^; 



the cwput colors of the prototype transformation table 
an/butput color transform table responsive to second color 



means for building 
preference data; and 

means for combining the output color transform table and the converted 
prototype transformation table to i rovide a rendering table defining the output colors of the 
rendering device of the node basec on combinations of the input colors, whereby said 
information for transforming the ii put color image data into output color image data for the 
rendering device of the node comprises at least said rendering table 



13. The system according to Claim 12 wherein said information for the rendering 
device of one of said nodes comprises said color calibration data, said forward model, said 
forward model table, said gamut descriptor data, said prototype transformation table, said 
converted prototype transformation table, and said output color transform table. 



14. The system according to\Claim 12 wherein said second color preference data 
comprises gamut configuration data for the rendering device of the node defining a 
relationship between output colors in the\ gamut descriptor data and output colors in the 
prototype transformation table absent in tlje gamut descriptor data, and a neutral output color 
function. 
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15. The system according to Claim 12 wherein said first color preference data 
comprises black color data which defines appearance of a black one of said output colors and 
a relationship of other said output colors to said black output color. 



16. The system according to Claim 15 wherein said black color data comprises a 
percentage of UCR, a maximum black color; and GCR data. 

17. The system according tp-ClaSl 1 wherein each said node further comprises a 
database, and said system furthenxomp£ree means for storing a summary of said color 
calibration data for said renderjiig^tevice in said database at said node associated with the 
rendering device. 



18. The system according to Claim 12 further comprising at one of said nodes: 
means for generating a filter table responsive to the converted protype 



transformation table of the renderin 
colors for combination of the input 
means for storing sai 



table of the mode having indicators for possible output 
colors; 

filter table in said data structure; and 
means for overlaying W graphical representation of said filter table onto said 
reproduction rendered at said rendering device of the node. 



19. The system according to Claim 12 further comprising at one of said nodes: 

means for generating alfilter table responsive to the converted prototype 
transformation table of the rendering device of the node having indicators for possible output 
colors for combination of the input colors; 

means for storing said filter table in said data structure; 

applying said filter table to the rendering table of the rendering device of 
another said node to provide a filtered rendering table; 

means for transforming said input color image data into filtered output color 
image data for the rendering device of sajd another said node responsive to said filtered 
rendering table; and 
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means for rendering at the rendering device of said another said node a color 
reproduction of said pages responsive to said filtered output color image data. 



20. The system according to Claim 1 wherein the rendering device of one of said 



nodes has more than four output' colors. 



2 1 . The system according to Claim 1 wherein the rendering device of one of said 
nodes has one of three and four output colors. 

rx 

22. The system according tp^Claim 1 wherein said verifying means at each said 
node further comprising: I I 

means for rendering verification forms by the rendering device of the node; 

means for measuring colors of the verification forms; and 

means for comparing Statistically the measured colors with reference data for 
said verification forms to provide color error data at the node; and 

said revising means further comprises means for revising said information of 
said data structure at the node responsive to said color error data. 



23. The system according to Claim 1 wherein said information producing means 
further comprises means for producing each said mode said information utilizing one or 
more neural networks. 



24. The system according to Claim 1 further comprising: 

means for providing lineariration information characterizing correction of non- 
linearity in rendering output colors for the rendering device of the mode; and 

means for revising said information for transforming said input color image 
data into output color image data responsiveUo said linearization information. 
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lording'to Claim 1 further comprising: 
means for revising said information for transforming said input color image 
data into output color image Mata to provide rendering of greater than four output colors. 

26. The system according to Claim 1 further comprising means for conferencing 
between said modes to allow users at said nodes to negotiate characteristics of colors 
displayed in said reproduction of said pages at said nodes. 



27. A method for co 
network, each said node havi. 
steps of: 

providing a data si 
components shared by the nodes, 




reproduction at a plurality of nodes in a 
t one rendering device, said method comprising the 

network, said data structure comprising 
and other components present only at each said node; 



ration data at each said node characterizing output colors 



providing at each said node common input color image data representing one or 

more pages; 

providing color calil 

r 

of the rendering device of the node ; 

producing at each sa d node, responsive to the color calibration data of the 
rendering device of the node, information for transforming the input color image data into 
output color image data at the rendering device of the node; 

storing said information in said data structure in different ones of said shared 
and said other components; 

transforming at each s^id node said input color image data into output color 
image data for the rendering device of the node responsive to said information in said data 
structure; and 

rendering at the rendering device of each said node a color reproduction of said 
pages responsive to said output color image data, wherein colors displayed in said 
reproduction at the rendering device of Wch said node appear substantially the same within 
output colors attainable by the rendering devices. 



• 
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28. The method according to Claim 27 further comprising the steps of: 
verifying at each said node that said information for the rendering device of the 

node properly transformed the input color image data into the output color image data; and 

revising said information stored in the data structure at the node responsive to 
results of said verifying step. 

29. The method according to Claim 27 further comprising the steps of selecting 
color preferences for color rej roductioiuef'said pages at said nodes, and storing said color 
preferences in said data struct producing step further comprises producing at each 
said node, responsive to said ^ol^calibration data of the rendering device and said color 
preferences, information for transfonmng the input^color image data into output color image 
data at the rendering device ofl the node. 



30. The method according to Claim 29 wherein said color preferences define one of 
said shared components of saidlpata structure, and said calibration data define one of said 
other components of said data structure. 

I 

31. The method accoiding to Claim 27 further comprising the step of: 
proofing said rendered color reproduction at least one said node in the network. 



32. The method according to Claim 27 wherein each said rendering device 
comprises one of a printing pre* s^and a proofer device. 

33. The method accoAlmg to Claim 27 wherein the rendering device of at least one 
of said nodes is a high volume printing press, and said rendering step at said one of said 
nodes further comprises controlling said high volume printing press to render said color 
reproduction of said pages responsive to said output color image data. 



34. The method according to Claim 27 wherein said transforming step further 
comprising the step of transforming at one of said nodes said input color image data into 



M1.-OJ7M5I 



- 81 - 

output color image data to rc present the rendering device at another said node responsive to 



said information in said data 
said rendering 



structure; and 

step further comprises the step of rendering at said rendering 
device of said one of said nodes a color reproduction responsive to output color image data 
representing the reproduction at the rendering device at said another node. 



35. The method ao 
information in said data structure 
nodes, and data flow between 




rding to Claim 27 further comprising the step of storing 
definiqgUhe network of nodes, the rendering devices of the 



36. The method aca rding to Claim 27 wherein said step of providing color 
calibration data at each said node comprises the steps of: 

rendering calibrai ion forms at the rendering device of the node defining the 
entire gamut of output colors attainable by the rendering devices in the network; and 

measuring said calibration forms with a color measuring instrument to provide 
calibration data characterizing ths rendering device of the node in standard color units. 

37. The method according to Claim 27 wherein said producing step at each said 
node further comprising the steps! of: 

building a forward podel responsive to said color calibration data of the 
rendering device of the node defining the relationship of input colors of said input color 
image data to output colors attainable by the rendering devices in the network; 

preparing a forward model table based on said forward model of the input 
colors to combinations of the output colors attainable by the rendering devices in the network; 

preparing gamut descriptor data defining the output colors of the rendering 
device of the node; 

inverting the forward Model table to provide a prototype transformation table 
defining the output colors of the rendering device of the node based on combinations of the 
input colors; 
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revising the proto :ype transformation table to include those output colors in 
said gamut descriptor data; 

converting the output colors of the prototype transformation table responsive to 
first color preference data; 

building an output\color transform table responsive to second color preference 

data; and 

combining the outpk color transform table and the converted prototype 
transformation table to provide a rendering table defining the output colors of the rendering 
device of the node based on combinationsofLthe4ijput colors, whereby said information for 



transforming the input color imag^ 
of the node comprises at least sak 



int^output color image data for the rendering device 
iring table. 



38. The method accordihg > to-CIaim 37 wherein said information for the rendering 
device of one of said nodes compi i'ses said color calibration data, said forward model, said 
forward model table, said gamut descriptor data, said prototype transformation table, said 



converted prototype transformatior 



39. The method accordiA: 
comprises gamut configuration data 
relationship between output colors 



table, and said output color transform table. 



to Claim 37 wherein said second color preference data 
for the rendering device of the node defining a 
ilr l the gamut descriptor data and output colors in the 
prototype transformation table absent in the gamut descriptor data, and a neutral output color 
function. 



40. The method according to Claim 37 wherein said first color preference data 
comprises black color data which defines appearance of a black one of said output colors and 
a relationship of other said output colois to said black output color. 



41. The method according to\ Claim 37 wherein said black color data comprises a 
percentage of UCR, a maximum black color; and GCR data. 
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42. The method according to Claim 27 further comprising storing a summary of 
said color calibration data for sapd rendering device in a database at said node associated with 
the rendering device. 

43. The method according to Claim 37 further comprising at one of said nodes: 
generating a filterntable responsive to the converted prototype transformation 

table of the rendering table of the node having indicators for possible output colors for 
combinations of the input colors; 

storing said filter table in-sai^^^structiire; and 

overlaying a graphWl representation of said filter table onto said reproduction 
rendered at said rendering devicestof the node. 

44. The method accordi ig to Claim 37 further comprising at one of said nodes the 
steps of: 

generating a filter table responsive to the converted prototype transformation 
table of the rendering device of the node having indicators for possible output colors for 
combination of the input colors; 

storing said filter tattle in said data structure; 

applying said filter fc ble to the rendering table of the rendering device of 
another said node to provide a filtered rendering table; 

transforming said input color image data into filtered output color image data 
for the rendering device of said anotper said node responsive to said filtered rendering table; 
and 

rendering at the rendering device of said another said node a color reproduction 
of said pages responsive to said filtered output color image data. 



45. The method according fa Claim 27 wherein the rendering device of one of said 
nodes has more than four output colorfe. 
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46. The method 
nodes has one of three and foui 



ding- to Claim 27 wherein the rendering device of one of said 
output colors. 



47. The method according to Claim 27 wherein said step of verifying at each said 
node further comprising the steps of: 

rendering verification forms by the rendering device of the node; 
measuring colors Jof the verification forms; and 



comparing statistically the measured colors with reference data for said 



verification forms to provide 

said revising 
structure at the node responsive 



48. 





ata at the node; and 
comprises revising said information of said data 
said color error data. 



The method acco *<Jling to Claim 27 further comprising: 
providing linearization information characterizing correction of non-linearity in 
rendering output colors for the rendering device of the node; and 

revising said information for transforming said input color image data into 
output color image data responsh 



49. 



The method 
revising said i 
output color image data to providli 



e to said linearization function. 



according to Claim 27 further comprising: 
information for transforming said input color image data into 
rendering of greater than four output colors. 



50. The method according to Claim 28 further comprising conferencing between 
said nodes to allow users at said nodes to negotiate characteristics of color displayed in said 
reproduction of said pages at said modes. 



51. A color reproduction! apparatus for rendering a page with color uniform with a 
remote device rendering the same said page comprising: 

means for communicating with said remote rendering device; 
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means for receiving input color image data corresponding to said page via said 
communicating means; 

means for producing a data structure with components shared by said apparatus 
and said remote device and components local to said apparatus, said data structure having 
information for transforming the input color image data into output color image data which 
will provide uniform appearand of color of said page at both said apparatus and said remote 
device, said communicating m^ans being operative by said producing means to provide said 
shared data structure; 

means for transfc!rmin&^aid^iK^ut color image data into output color image 
data responsive to said informkfon jp^aid data structure; 

means for render! fig /aid page at said apparatus responsive to said output color 



image data; 



means for verif 



|g that the information in said data structure properly 
transformed said input color imige data into said output color image data; and 

means for revising the information in the data structure responsive to said 
verifying means; and 

means for producing color calibration data characterizing output colors of the 
apparatus which is operative by |aid means for producing a data structure and said means for 
verifying. 



52. A method of virtual proofing at a plurality of rendering devices configured into 
a network, each said rendering device having a calibration transform to render color images, 
said method comprising the steps of 

transferring color image data from one of said plurality of rendering devices to 
others of said rendering devices in said network; 

calibrating color mea iijre instruments associated with each said rendering 

device; 

rendering a known coloi image at each said rendering device; 
measuring the rendering \image at each said rendering device with the color 
measuring instrument to provide color data; 
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comparing the measured color data with color data of the known color image to 
provide color-error data; 

evaluating the cblor-error data responsive to tolerance levels to indicate when 
the calibration of each said reidering device is one of within said tolerance levels and outside 



said tolerance levels; 

producing at one 
the rendering device is outside 



of said plurality of rendering devices when said calibration of 
said tolerance levels another calibration transform; 



building a correction transform based upon said color-error data when said 
calibration of one of said rende *ing devices is within said tolerance levels; 

revising the calib ration transform of said rendering device with said correction 

transform; and 

rendering said im^e d^^at each rendering device responsive to one of said 
revised calibration transform anc said another calibration transform. 

53. A user interface fir controlling color reproduction at multiple sites, which is 
implemented on a computer using object oriented components, comprising: 
an abstract menu Abject comprising: 
a command name object; 

a method for drawing the command name object; and 
means for selecting the abstract menu object; and 
a submenu cbmmand object derived from the abstract menu object, and 
comprising means for executing the submenu command object; and 

a menu command object derived from the abstract menu object, comprising: 
a plurality of me submenu command objects; 
means for selecting one of the submenu command objects; and 
a menu bar object derived from the abstract menu object, comprising: 
a plurality of the menu command objects; and 
a select menu fon selecting one of the menu command objects. 



54. The user interface according to Claim 53, further comprising: 
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an action command object derived from the submenu command object 



comprising: 



means for 
means for 




said action command object; and 
Ing out the action command object for one of defining a 
network of said multiple sites, defining color transformation at one or more of said sites, and 



defining user preferences for color 



reproduction at one or more of said multiple sites. 
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